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(54) APPEARANCE INSPECTION DEVICE FOR 
MASK FOR PRINTED WIRING BOARD 

(57) Abstract: 

PURPOSE: To improve reliability for a mask for printed 
wiring board. 

CONSTITUTION: This device is comprised of a mask 
reader 2 which fetches the pattern of a mask to be 
inspected as bit map information, a mask inspecting 
specification fetching part 24 which fetches the ap- 
pearance inspecting specification of the mask, a CAD 
information fetching part 21 which fetches CAD Infor- 
mation when the mask is generated, a graphic informa- 
tion generating part 25 which converts the bit map in- 
formation to graphic information including the external 
shape of a pattern, a graphic arithmetic part 26 which 
performs arithmetic processing for the superimposed 
state of the patterns of the masks in different layers, 
the minimum width of the pattern, and a gap between 
the patterns, etc.. setting at least the graphic informa- 
tion obtained at the graphic Information generating part 



25 and fetched mask inspecting spedfication as input, 
a comparison inspecting part 27 which detects the dis- 
connection and short-circuited part of the mask pat- 
tern setting at least the graphic information obtained at 
the graphic information generating part 25 and fetched 
CAD information as Input, and a display part 6 which 
outputs the processing results of the graphic arithmetic 
part 26 and the comparison inspecting part 27. . 
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(2) 

i 

n:^ C A D ffl^ A:^ t bTTX ^ o^SSem ^MWf 
[000 1] 

sii«ar'6vxd7^s«iE£ajrH-r^. 

[00 02] 

fiTfflsicS)K-r^x;w*-;i.j&tj^«$nTVi*. 

n€><^E«l/^3'~>-^X;V-:^-;l'«, CADv 



^H76-34 88 2 0 

fpaic. RfPSPBTfer^vxi^o/x^^-^wn (»f 

a^f-S^RBt. VXi^^C««L)5::^5&'&^TVi-6• 

0 3«, vx^cDns^pa<Dffg^^t"'b©T. WAtf* 
^^tl 1* ^Si 2> 1 3, e>*-;n 4, 

[0 0 0 3] :^aB4>o:/U>hE«l«©vx^^<D, 

1 0 Omm«aoSfcae3a:/1^'->Tl836>nTViS. «E* 
CDVXi57*ft^T«, «^^#;^^"TXi5^±$~SC0K[gTk 
>X^X^-fXJKlC^8&$1^. l/'^XTJt^SnfcVX 

^«®s:eab. TXi^o/x^'-^^in. gia z^^- 
tt3iE#*«aifi»T»jwr^. Ls i(o-7x^^ta 

[0 0 0 4] 

u > hei©«f^^vxi57ona^RS«^^Aracoea 
It, 

[0 0 0 5] #111186 3-1 43 6 7 7^4>«JCli. « 
* 1 - 2 3 6 3 7 9#^ffllCtt. «*jtt*<0«Sa<OC A 
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(3) 

3 

[0 0 0 6] *S5?«0eMtt. ::/U>hE«S«f^rifcffiT 
[0 0 0 7] 10 

j^^^mt. ^x^(D/\^->^^:x.^mmthxu^ 

[0 0 08] 

zn^\ivV^^:;':f'^mmi^mmiV^&^WL\z^ 

ICSES, ^m-^fl^. -Ij. -^X^J^f^J^^OCADIta 

[0 0 0 91 *Jc0j^»»¥ajc<to. s^sn/tvx 
n-6. 

[0 0 10] ^Tzs xf&mmmm^mz^D. cAum 



4$Bi¥6-3488 2 0 

4 

CO 0 1 1] ;in6o«isi6«««^¥aica^sn 

[00 12] 

[0 0 13] Bll«*«9a<J!)l6JfiWT«*VXir5t«« 

.\zmt^7.i7nm^^&m\t. abr-«, :7r^r^>5u 

«Tffiffi$n^8-l 6 \^-jh/mm<om»il^i9^n 

ig^i$om't'^«)jt!issB 3 &M^mm9&m&m 3 

5 tumM^mmmm^m 3 icajffi$nTS^^a& 
:fxry'>< T.'/u-c mtimue t^^/uxmgii^tix\f^ 

^. v;;^i7R^SiDi^B2«:/U>hE«8fi«f^fflvx 
[0014] ft*«WfflM^B3^i, CAD-f>^-7 

a: - X :7 r ^ ;p 2 0 $ n;/^5^- ^ ^51 D atf c A 

DfSSStOii.^^S82 1 i:. aCADfg««COa*«B2 1 
fc»3K$nCADifffi5ir)ai5^»2 l*t«l05i^«X- 
^«:«i6^f ^)«ISSBtafi529t> tt)Evx^K^«iDil 

m 2 oa*tiJcSjK$nKTx^K^«iDS» 2 cDttj* 

*»«-rsvx^ai5p^5^^?.»2 2i:. A*«€KVX^^ 
K*i2^;^^g82 2l'»^$nW:^fi!l;&tB(fl2«aE1t«2 9 
lcSJ!S$nfc0J^ffifflf^^aR2 5i:, mi2«86E16a2 

9 iw%ji«$n)^0^S[0ffi2 6 2:. i^i;<gtEttiaEtt 

m2 dizmn^nxx^^mmmm^m^rx-rit^iimm 
2 7 1. MEi§j?^es»a82 6 icatt$nfcvAi^«aEtt 

f^^mm'r^tt^\z. ME^^-sp-hMat^vt^^As 

Tcneft«i«i5*2 0-2 9©»ff*««ir«MW« 

[0 0 15] @^iff»f^^«2 5. mj^mn»2 6. Jt 
Rtt^«2 7RxsmmmvL»2 9^^/u'cmMmm«7 

[0016] a 2 i^a 1 ic^fT A^^sftSESfioA 
>fA^ic«*fi$n. S!iW5assfi3 0x-<A^H^>f:/ 

CADifS5c0ii^gR2 l^-TX^ttlEttftgiDii^P^SB 
2 4 ICSID ::*n*<fc5fc;^oTViS. 
[0 0 17] m3\t. ^^99<O*7A^^e4ftlE&B0:>tt 

]^J^^^;a:^-7A^<^n«^RS00!I?£^-r'bOT, ^:co 
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(4) 

5 

2, 13. \f>^-)Vl4. »V^^7.^t:^)V-^-- 

[0 0 18] skT> ±8E«iia(0'T:^i^^ett^KBoa 
OLf^om^mm (CADmm itmrn^nxi^^h. ca jo 

Dfl}fflBt0a^«B2 1«. >3'-7x-;J^7r>f;l'2 

o©CADisa^siDia.^«ffliet6es2 9ic»i^r 

T;;^^co^{i«i3^tt«2 3Jc«. ^&m. It/ufcm 

(oipmMmm^i)^^^ns vx^«^iEtt^^D2.^8S2 

/Xi5^->3 4, BI6«)/t3^— >3 8*^^, ig4C0lf!yh 

[0 0 19] m^^m^^m^ vx^K^ii^ffl 
2 2jc««sn;i!tsj4, as. aejc^-nf^^/h-^^/p^ 

iff«3 2. 3 6. 3 9)5ie>. ^n-?ncD/ti5'->CD5t?^ 

<o0ji^wa3 3, 3 7, 4o&fp*u ^en:^0?^«r ^ 

S«:&-T:^^«2:tJc4f86l3ia;a2 9(CS», 
[0 0 2 0] af^%Stffi2 6»> 4ilt)gE1g»2 93d'6» 

l«©VXi^rtTC!)2 0J^©«gHff*^8&«»'b<D 
(1) HS!^<OPffi. (2) (3) 
lii>B©M«£^UTVi5). 0 7<D (2) . (3) fi. 

«HK»-C»J^n^3B«3^. vXi^«SEtt«aDa^«82 
4lCt&i6^$nfc«^lEtt»i:M^^n, ^1S(6C0^^.;&«WS 
$n^. ^J^)gm(^lili5«l!llE1gffi2 9(Ct&iM^n^. 



j»H76-348 8 20 

(2) S;teS@<oH»c:te^t^|g}^oa;fe0^x!y^*^6 
[0 0 2 1] itetta£«2 7T«, E«/t^->(0»f 

E«/xi^-><Dfi»<^w«*t. B(rffi«»i5«a2 9 

^f^^,K^«^nfc0J^1SSi:CADl»«JcS-:J#«a$ 
4ftm»%3&^AdiB«g&IS1&8S2 9lcffi:^. «tt$n 

JtlC^^/^i$'->0»ri©35^ TXi5/1fffl(Offe31»jK5^x 

jRCDttfflSBlO. 1 1 ^^WlCtt^TS^^-r?)* 
CADf»ad^^m^#<7)g5)!fca (Sim^J^Pl, P2 
C02^gtt, S2tiP3, P4CD2/aStt) , T^C^SS 

iia;&^^05i*n. fte;Sx-y;n oo4;&t^*$n 

ff®<D0J^1»ffll 0 0 5, 1 0 0 6^^V5TX-Y¥ffi 

(OSiifta 1 0 0' 7 &^l>Tj3M3^»fidn£filg»«t 

0 0 8dt^^$n^. iE^-7Xi7©W-C«,. CADffffl 
*^&«r)ii*n;tfi% SlBU% (Sim^ttPl, P2 

02^SI!«. S2{iP3. P4CD2j^^S) VX^ 

fga;d'^^ie)^n)teB^iii^(;!:)m#. (s i»p 

1, V20>2MSS^^U^. S2ltP3. P4C[)2jK;5^6 

[0 0 2 2] ai l lC^Sn;/S:M»VX^<DWJ. P 
1, P3coS«;cJ;D. 1 S?^rt{w«»m^oSlR^3&^ 

s^$n*«^T> •7Xij7«ffi36i6ife*$n;rcg«jS7^ 
-:/;n 1 0 4<c>E«iittoe^. SffiiSL (s 1 ttP 

1, P2. P3, P4CD4;Sd>e>Ja:S) ?)tCADlf«(D 

3C>««m$n^. igi;<Hi iic7K$n;it»T«vx;70« 

P3, P4JiK©»rll;&^^S2m#;&ti^W$ns« 
^T. vx^«aA^e»^«$nrca«2j«5"-::^;n i o 

8CDEIilliK(Z>e#. Sfi^ (Sie^»Pl. P2 0!> 
2^g)R, S2ltP3. S3liP4(D*l;iS«j^*^^)^ 

[0 0 2 33 SjK«lETllK±<D3iiD^^x-;^-r.5 

x^n^u-ji^x^^ii^^f^n^. ^^^^\mwm 
Eisa52 9»caiAsn, «jw$ns. 
[0 0 2 4] m^i^%^2 ^m^)^mcsm2 7omi9L 

UT«iaitj!g«®ta*i&Jt^U 1ftlElS:Sffl*a2 8tt:: 

0}t^S:SttTtlttE1t»2 936^^«SJBm&il^5^/fL 
T. VXt5?c7)S^oWMi:*:R6<l^?&S^'r§il«x- 
L < tt:^^ ^ 7 ^ x-i' ^: UTS^ffl 2 8 icHiA-r 
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(5) 

7 

^. 

[0 0 2 51 ^7.!;(O^Wmm3k<om,7^^2^\t. A 

[0 0 2 6] Ell 211-7X^:7 ^Stft]iEOi2l]l7D-C[)«a| 
^^r. CAD-f>^-7x-;^77'f ;U2 OA* 

1) . ^Ts^^'^^mm^iL^rcc^m ax*y:/i2o i^? 
*«H*a*n (X7^!y:/i203) , \ivY^v:f\z^^^ 

;*:Jcvxi57^;5^i^;t^a2 2ict«^i6^$nfctfv/h-7*;^ 
«»3n^ U7^2;:/1205) . X^ty:/12033aie» 
[0 0 2 7] ««i3iE-TXi^l(^K*2i**^»7U 20 
eP2 9tc;^«, J&^$nj^c:#U::^>iaj^if^Jr5-:^v^T 

1207) . A^!y7^1208TEfi/X3^->(DS/jM|iH-»;d^fT 

(DMna^o^M*^5"x!yi^$ns (Xx!y:/i209) • 

XX!yyi2O6}&^^X7^^^:/l2O9*TOj!lSii0?^»»» ^ 

g&fiSB2 9{c4^$n^o 
[0 0 2 8] ^IC, :^fC)^'^;fc^Jll{C<J:0, 

d^5^xy^!>$n, *ij^j^M)&^aaiiBi&a2 9ic^tt$n 
5 (xx-/yi2io) c xx:y:/i2io<oiastt, itKftS 

a52 7tC<kD^fT^ns. 

[0 0 2 9] K^'fii^nfcf '<T(7)^«^'7X^ 1 \ZrD 40 
ViT±jiECD A^ !y :/1206j5^ & X 7^ !y :^210*Td^»7*r 

[0 0 3 0] ±l2^J£«tmi> X'r:y:/l206'-1209Oja 

2 6T, x^5/yi2iocoaistmK^SE8B2 

-enfTt)n'5©T. X'ry:/1206-'1209COM3Si:A5^y 
[0 0 3 1] J!S(±0<fc5JC*IIJS«Ttt, -^Ts^tom?^ 50 



4$BI¥6-34 8 82 0 
[0 0 3 2] Ify HT^yT'lgSd^^sJ^U^fXOBI 

Vim. &i&^mim^mh. 

[0 0 3 3] lf-^hV-;yiS»;6^ei*'J=f>oa 

r^. HI 4ica^$n;^^iatt. sjehi 2jc^$n]fe 

XxtyP^1203-'1205CDS!lS?JHJCffl^r5. ^T, 

11 0 SB 2 Tft«i3lEVXi^ 1 (On^-y 3 4;CitK^5'a* 

n, 1, oioify h-^yr/was 6fcx«;srn« (140 

1) . ^icidMic-by h$n (1402) . tf^hvy::/ 

y«ffl*«5ioffl^n«> (1403) . :5tDmsnfcY^3^i6j 
tu. Y*ip)os»fl:)&tfft)ns (1404) • xffiSijjit 

«t>*i:i;&M + l(C-fe5/h$n (1405) . tf^h^Ty 
:/ff a 3 6 ©±T<Z)XffiS«C^ViTli4J^ftJ!l31*^l»T L 
ItiS^E^ti^fimUtin^ (1406) . »TUTVi?&:imtf 
^JBl403-1406<D^JBAt»Djg^n^o »TLTlin 

[0 0 3 4] ^Mil407-C« i ii^WZ^v h^tlS (140 

7) • ^uTXiiS)&t i •^r^bs«^>^:xffia3&t i + 1 t 

L * 5 ^ T?€r ^>ffiJi^$M*lC^<D«J^(D]l 

;SC^ffiSt-r«>Rrff-0D*Ifiia)SIHJ^a:f«». HlSfc 
:feViT, «^At^«4:^P3P4tJI5>P5P6; P7P8 
&M*«CLfc«^» P5P6tP7P8©2»»lltt> 
lCjBi}^P3P4IC»U PIP 2. P3P4. P5P 

6. ¥7 v^o^Wi^t^^fs.^^m'^x^^. :k\zmiii^ 
P 3P4±0;aPattP6©Yas8[. jaPbttP7<0Y 
ffiStU ^J^OHAtPa, Pb*^^>i^>^tHHlD<0 
g^HJ^P 2P4P8P7PbPaP6P5P3Pl 

^$n^. xj^g^n T^-ssa^^j^^f TICK 

Tab ^J^:5:>0^fcvm:k $ nAcJ^cog^H i 0: ^ 
IC, gg0?^(D?^«^Sfr-r^ (1408) c ±iB<D«^TV^i5 
i:, «4^P3P4tt, •rTlwglH?i^P2P4P3P 1© 
-«T«»4*^^> SB;fi:;a:HH?l^tt, t>t(0HH?^P2P 
4P3Pl^»i>P5P6, P7P8<0^*fclta:*:bT 
T#*EIHJ^P 2P4P8P7PbPaP6P5P3P 
1 

[0 0 3 5] ±iBjKlilT^tfIsIDBBH^OI^«l(CM^t|- 
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(6) 

9 

(oj&mmtv. ^mtvx^^t^ (1409) , -rut) 

X. S!S?^P 2P4P8P12PllP7PbPaP6 

P10P9P5P3P1 tmiSL^tu ^€(09mxm» 
p 1 4 p 1 3 ^s&arsa^, mmmp 2 p 4 p s p 1 

2P14PdPcP13P9P5P3Pl tm^^tl. 
|iI^JCia0J^PbP 7P 1 lPdPcP10P6Pa;&« 

10 0 3 6^1 nmz\tm-xmm±\z\m&(Dmm^m 10 
iim^>m'^\t. fSimom^mtiy (i 4 1 o) . ±sm 

[0 0 3 7] ^mi4l0i!)mt>^t. i + 1 \Z±y h 

$n (1411) . •r-<x<Dxm:^t^om&iimmfiti:niifi' 

Eof)^i}^^x.>y^^tl^ (1412) o «7LTli;^t+n 
tf, #JII1408-'1412©ffi31dt»?)S$nS. »7LTVi 

[0 0 3 8] ^(C01 5, 1 6^#MbT0J^(Dm;5:D 

^-s^x :y ^7&I;0J^ra<DKBlmg«l3l^J^l^lft§a•r 
5. 01 eiz^^ntt^mt. ijibhi 2ic7^snfcx 

^stt-s^j^ii. ^s^)z!>mmmnthx^mmvtm9 
\z^»itinrzmj^x^^. mi s\z^r=.^(ommA, 
B^mizt^xmrn-r^. ^-r. 2mmA, Bjc^fev^ 
X. ^n^^^-r^^f^ (A' . B* ) d^sjioTvi^* 

3&^if'5*^*«^x»;;i7$ns (1601) • (A* . 30 

B' ) tt, S?^A. B*trtJ*'r^«Ji^J;Ot>/Xi$'->o 

lT^^/J^r^Bl6it*^t;*c#< LT^bs. mm (a- . 
B' ) ijimu^xi'^fs.i^^m^. mmA, somuoitf^ 

<omtxr)^j^y^\ttijr^. mm iA' . b' ) d^a 
;a:oTVi^^i^, ^mA<D^m^m^r^Wi^ i&rf. 
ustvip) ai (1 = 1-4) tmmBcDnm^m^ 

t^m^Xh^^mh} (j=l-8) <D^^<D^mfi^ 

^xy^^^ns (1603) . ^Aii^^^-r^m^. mm 

[0 0 3 91 itM^iimtELfi^^^m^. ^IlieOSICiti^. 

HH^A, B(o\'^rnii^tm-^(omzh^(ois^E'^t^im 
ig?^A, BAnirnt>ffi*o^ffl!i{c*^«'& 

fi^^Sttl;$n^» (1606) . 01 5 (C, ||«a3a:llSKb 

S50^«3Etta^MfcUTVi^A^i!530^*^W*$ns (16 
07) • I^BI^dtSgitt«S:«fcUTViS«^, S^Dtt 50 



1^^¥6'34 88 2 0 

(1608) . 

[0 0 4 0] ¥Mai605T, mm A, B®«.im*>3&^»* 
rtfl!iig?^3&^«stt« (WAtfx;v-4^-;Ko*fr^«ie 

T^iTfStta) &«&UTVi«»*^^5d^*«^x?/^;3fn 

(1609) > «i3Ett«^S8;/5:UTVi;^itn«lf >aJ^-;^i: 
W^Snx, tf^slx-^jl^SS (^lffi*t«^UTV>*TX 
^^JgST^B«i:l*I«!IEI») d^ffl*Stl« (1610) . 

CO 0 4 1] 7, IS^^RBLT, 

IB»i- KUHHi 2fc^$n)tXx!y:/i208Offla#JBJc 

^e^-r^c i^y(Dmm\z^»^mm\ts *u:^>sji^t» 

«a:UT«aE16ffl.2 9lC»«$n:/tHJi^T*«». * 
«i6E»a82 935^p»iftfi*fl^©HJ^<Dx-^*«» * 

mm\m*^i (1 = 1-9) x9^mifim&^*u si« 

a 3 (t)L'<Hil^a4) a 8 (^ffl^^^M/MSh t 

;a:':?TVi^. *viT, i = 1 \zwc&^n (1801) , wm 

*«^Rrs3g«al (i = l-9) fc. «S*alOW 
ao^lSa (i±l) ^»<^<7)S«K(0MKS*t^«) 
(1802) . iliKa3cD«'&. SStlaS^: 

(Ofm&hh, S*a6i:0r^l5ISh6, ll«a7t© 
P^BISh7, ^3ga8i:OWBIgh8, S*a9^cDra 

»gh9 3&«'^-nifn»tasn'&. saj^icov^rsfflBi 

:^0»$*/hfll (0iI;^«a3SI«Jcolr^TMinh5. Min 
h6, Minh7, MinhS, Minh9) 75««^tt«tbT^Sa 
nx^r^. »SS*a i ictPV^TioraiS^JWi^^tttTL 

9 35>^;&^^j^^n^ (1803) o KBg;{^^«stt«^«;«:iU 

TVmJi^O^^^msoSJCji^PL, «aEttff*S(fcLT 

«d^^ffiUTVi^KBRi;ffl3^«ffl* (1804) ;Snfc 
CO-^. #J11805JCiiO. 

[0 0 4 2] *«1805t?H, i = i + 1 fcUS^n, * 
<O^WI1806JCiitr, ^|gl806-Ctt. ±il«Ka)ffflBI^« 

^^ia?^<^5asj»7^:;io. »7UTtri>^itntt^«ii8 

02-180635i«D3i$n^>o 
[0 04 3] SriSI. SJ^^^m^ftS^HSHl 9. 

2 0.21 &#MbT^jiBlCitt91-r^. H2 1 
Ma^WItt, 01 2fl!)X'r!yP^210fcffi^-r«. 019 

^m<DWMn9->\t. ^Tsi; AO^t^V \ \z 
At)3tm^S ittx;v-*-;vc€:lSTv;^j^B<o»« 
jap2ice*30, ^7s!7A<f^imM.v2\zx^itm%s 
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11 

2t. »»^t@n^(om^it\zfij^'t^'f^>(>^t^ 

^^TVi^>. 02 or, PI, S l(^jffl;&-&»C^i£:-r<5 

ojc^B3;5f^f*$nTVi^©tt. PI, sK^m^-frtP 

[0 0 4 4] i!lS^JIII^:LT«. ^1". m^\zmt2'^t> 

'^6tl^m^\ZS>^^X^<Dz>-^<DWLV}(0^^^lZ^^^ 
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